In recent years fluids containing suspension of nanometer sized particles have been an active area of research due to their enhanced thermo physical properties over the base fluids like water, oil etc. Nanofluids possess immense potential applications to improve heat transfer and energy efficient in several areas including automobile, micro electronics, nuclear, space and power generation. Nowadays most of the researchers are trying to use the nanofluids in automobile for various applications such as coolant, fuel additives, lubricant, shock absorber and refrigerant. The goal of this paper is to create the awareness on the promise of nanofluids and the impact it will have on the future automotive industry. This paper also presents a comprehensive data of nanofluids application in automobile for various aspects.
Introduction
A huge amount of researches and development activities have been devoted to nano scale related technologies in recent years.
The NSF (Nano Science and Foundation) predicts the market for nanotech products and services will exceed $1 trillion in the US alone by 2015 [1] . Figure 1 shows the summary of R&D funding for Nano technology from 2007 to 2011. Nano technology is defined as a technology that deals with structures in nanometer range. Due to the small dimension of nano material, their physical, chemical properties can be manipulated to over all properties. About a decade ago, USA based research laboratory started to prepare a special kind of fluid by suspending particles with diameters of 1100 nm in base fluid such as water, oil, Ethylene Glycol etc. This fluid is named as "Nanofluid" by Choi in 1995 [2] .
From previous investigations nanofluids have been found to possess enhanced thermo physical properties, such as thermal conductivity, thermal diffusivity, viscosity and convective heat transfer co-efficient compared to those of base fluids like water, oil, Ethylene Glycol etc. In recent years the use of colloids which are nanofluids in automobile industries for various applications such as heat transfer, lubrication, additives for fuel, shock absorber has increased. This is directly related to the ability to design the compact vehicles with high efficiency.
Review of recent research

Nanofluid as coolant
Internal combustion spark and diesel engines are used has observed that the effective static thermal conductivities of Au based nanofluids were independent of part loading [6, 7] .
Experiments on convection heat transfer of nanofluids were conducted by several research groups [8] [9] [10] [11] [12] [13] . The experimental results show significant improvements in heat transfer rates of nanofluids. Table 1 that the heat exchanger efficiency increases with increasing particle concentration because of the higher heat transfer coefficients of nanofluids [35] .
Nanofluid as Lubricant
In automobile lubrication applications surface modified nanoparticles dispersed in mineral oils were reported to be effective in reducing wear & enhancing load carrying capacity [18] . They concluded that the nanoparticles could fill rough cracks in a metal wall surface to reduce the coefficient of friction [38] .
Nanofluid as fuel additives
The present fuel resources are not going to be around forever with the increase of consumptions, and also the combustion of fossil fuels emits harmful gases like CO, NO x , etc. So most of the scientists and engineers are trying to improve the performance of automobile by using different methods, for example reducing the vehicle weight, improving the engine performance, reducing the vehicle vibration, and using precision electronics control system. After the invention of nanotechnology the nanoparticles are used as fuel additives to improve the fuel economy as well as to reduce the exhaust emissions. The combustion efficiency and the combustion stability will be increased by adding metallic nanoparticles to our commercial fossil fuels. The scientists in nano science and technology council in USA have achieved to increase 1025% combustion efficiency by adding 0.5% of aluminum nanoparticles to a rocket's solid fuel [19] . Also the combustion speed has been increased because of nanoparticle additives.
Jung Kao et al. investigated the effect of aqueous aluminum nanoparticles in compression ignition engine. The aluminum nanoparticles have very high activity and can react with water at temperatures from 4000C to 6600C to generate hydrogen. Aluminum nanoparticles serve as a catalyst to decompose the water. They also observed that the fuel consumption will reduce by using aluminum nanofluid and diesel mixture [20] . The experimental investigation was carried out to improve the performance and emission characteristics of C.I engine using cerium oxide nanoparticles with diesel and biodiesel mixture fuel by Arul Mozhi Selven et al. [21] . The cerium oxide acted as an oxygen donating catalyst and provides oxygen for the oxidation of CO or absorbs oxygen for the reduction of NO x . They observed that combustion of the fuel will improve and reduce the exhaust emission by using a cerium oxide nano particle catalyst. The burning characteristics of ethanol droplets containing nano-and micron-sized aluminum particles were investigated by Yanan Gan et al. [39] . In this research aluminum nanoparticles acted as a catalyst. They observed that the fuel burnt completely by suspending the aluminum nanoparticles with the fuel. 
Nanofluid in shock absorber
Conclusion
Nano fluids are important because they can be used in numerous applications involving heat transfer and other applications in automobile. Nano fluids have also been used as smart materials to absorb vibrations in automobiles. The main findings in this paper are summarized as follows.
1. The internal combustion engine performance will improve by 510% by using Nano particle suspended commercial engine coolant.
2. The vehicle life as well as the performance can be increased by enhancing the tribological properties (such as load carrying capacity, wear resistance and friction reduction between the moving components) of nanoparticle suspended lubricants.
3. The combustion of the fuel can improve and reduce the exhaust emission by using a nanoparticle catalyst in commercial fossil fuel.
Further research still has to be on the synthesis and application of nanofluids so that the developing systems will be more efficient, smaller, healthier and environmental friendly.
